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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re Application of: 
Kerry D. Tedrow & Rajesh Sundaram 
Application No.: Not Yet Assigned 
Filed: Herewith 

For: Method, Apparatus, And System To 
Enhance Negative Voltage Switching 



Box Non-Fee Amendment 
Commissioner of Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT 

Dear Sir: 

The attached application is a divisional application filed in response to the Office 
action dated February 4, 2002 for the co-pending parent case, serial number 09/823,463, filed 
March 30, 2001. In the parent case, Applicant respectfully elected to prosecute claims 1-24 
and Applicant reserved the right to prosecute claims 25-30 at a future time in a divisional 
application. The present application is the divisional application so Applicant requests entry 
of the following amendments and acceptance of the following amendments. More 
specifically, Applicant respectfully requests that claims 1-24 be canceled. 

AMENDMENTS 

Applicant requests that the following amendments be entered since they add no new 

matter. 



Art Unit: Not Yet Assigned 
Examiner: Not Yet Assigned 
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CLEAN SET OF CLAIMS 



What is claimed is: 

1 25. A system, comprising: 

2 a memory array; and 

3 a memory array controller comprising 

4 a negative charge pump; and 

5 a block controller coupled to the negative charge pump, comprising: 

6 a negative level shifter to switch an output between a read-mode voltage and 

7 an erase-mode voltage dependent upon a selection signal input; 

8 a positive voltage switch coupled to the negative level shifter; 

9 a bit line driver coupled to the positive voltage switch and coupled to said 

10 memory array; and 

1 1 a word line driver coupled to said positive voltage switch, coupled to the 

12 negative level shifter, and coupled to said memory array. 

1 26. The system of claim 25, wherein the negative level shifter comprises an output stage 

2 comprising an n-channel transistor. 

1 27. The system of claim 25, wherein the negative level shifter comprises an active pull-up 

2 circuit coupled to a current source pull-down circuit. 

1 28. The system of claim 25, wherein the erase-mode voltage comprises a high magnitude 

2 negative voltage. 

1 29. The system of claim 25, wherein the read-mode voltage comprises a low voltage 

2 current from the negative charge pump via a low resistance n-channel transistor. 

1 30. The system of claim 25, wherein said memory array comprises a block coupled to the 

2 block controller and having a bit line, a word line, and a source line. 
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1 31. The system of claim 25, wherein said memory array controller comprises the block 

2 controller to apply a signal to a first block within said memory array to erase the first 

3 block. 

1 32. The system of claim 25, wherein said memory array controller comprises a second 

2 block controller to apply a signal to a second block within said memory array to read a 

3 memory cell of the second block substantially simultaneously with erasure of a first 

4 block within said memory array. 

1 33. The system of claim 25, wherein the negative charge pump comprises an output circuit 

2 to output the erase-mode voltage. 

1 34. The system of claim 25, wherein the negative level shifter comprises an output stage 

2 circuit coupled to said memory array to apply the erase-mode voltage to a source line 

3 of said memory array. 

1 35. The system of claim 34, wherein the output stage circuit comprises a transistor to 

2 couple the output of the negative charge pump to the source line. 

1 36. The system of claim 25, wherein the negative level shifter comprises a first circuit to 

2 pull up^an output of the negative charge pump to apply a read-mode voltage to a first 

3 memory cell of said memory array. 

1 37. The system of claim 36, further comprising a second negative level shifter coupled to 

2 the negative charge pump to couple the output of the negative charge pump to a second 

3 memory cell of said memory array substantially simultaneously with the application of 

4 the read-mode voltage to the first memory cell of said memory array. 

1 38. The system of claim 36, wherein the first circuit comprises circuitry to substantially 

2 prevent current burn within the negative level shifter. 
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1 39. The system of claim 36, wherein the first circuit comprises an output stage circuit to 

2 apply a low resistance current to the first memory cell. 
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1 40. A method, comprising: 

2 receiving a signal to erase a first block within a memory array; 

3 lowering an output of a negative charge pump to a negative voltage; 

4 applying the output of the negative charge pump to a source line of the first 

5 block; and 

6 pulling up the output of the negative charge pump to apply a read-mode voltage 

7 to a memory cell of a second block within the memory array 

8 substantially simultaneously with said applying the output. 



1 41 . The method of claim 40, further comprising applying a signal to a word line and a bit 

2 line to erase the first block. 

1 42. The method of claim 40, further comprising applying a signal to a word line and a bit 

2 line of the second block to read the memory cell substantially simultaneously with 

3 erasing the first block. 

1 43. The method of claim 40, wherein said receiving a signal to erase a first block within a 

2 memory array comprises: 

3 receiving an instruction to erase the first block; and 

4 receiving an instruction to read the memory cell prior to erasure of the first 

5 block. 

1 44. The method of claim 40, wherein said lowering an output of a negative charge pump to 

2 a negative voltage comprises lowering the output of the negative charge pump to a 

3 high magnitude, negative voltage. 

1 45. The method of claim 40, wherein said applying the output of the negative charge pump 

2 to a source line of the first block comprises coupling the output of the negative charge 

3 pump to the source line. 

1 46. The method of claim 40, wherein said pulling up the output comprises turning off 

2 transistors to substantially prevent current burn within a negative level shifter coupled 

3 to the second block of memory. 
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1 47. The method of claim 40, wherein said pulling up the output comprises applying a low 

2 resistance current to the memory cell. 
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1 48. An apparatus, comprising: 

2 a negative charge pump; and 

3 a block controller coupled to the negative charge pump, comprising: 

4 a negative level shifter to switch an output between a read-mode 

5 voltage and an erase-mode voltage dependent upon a selection 

6 signal input; and 

7 a positive voltage switch coupled to the negative level shifter. 

1 49. The apparatus of claim 48, wherein the negative level shifter comprises an output stage 

2 circuit to couple to said negative charge pump to output the erase-mode voltage. 

1 50. The apparatus of claim 48, wherein the negative level shifter comprises a first circuit 

2 to pull up an output of said negative charge pump to output a read-mode voltage. 

1 51. The apparatus of claim 50, further comprising a second negative level shifter to couple 

2 to said negative charge pump to output an erase-mode voltage substantially 

3 simultaneously with an output of the read-mode voltage by the negative level shifter. 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

1 25. [Amended] A system, comprising: 

2 a memory array; and 

3 a memory array controller comprising 

4 a negative charge pump; and 

5 a block controller coupled to the negative charge pump, comprising: 

6 a negative level shifter to switch an output between a read-mode 

7 voltage and an erase-mode voltage dependent upon a 

8 selection signal input; 

9 a positive voltage switch coupled to the negative level [shift circuit] 

10 shifter ; 

11 a bit line driver coupled to the positive voltage switch and coupled 

12 to said memory array; and 

13 a word line driver coupled to said positive voltage switch, coupled 

14 to the negative level shifter, and coupled to said memory 

15 array. 



BSTZ Docket No. 42390.P9670D 



8 



:l o o B 3, o *& o E? ;l «? o £? 

CONCLUSION 

For the aforementioned reasons, Applicant submits that claims 25-51 should be 
entered and are in condition for allowance and that the amendment to claim 25 is 
appropriate and is in condition for allowance. Indication of the same is respectfully 
requested. If Examiner has any questions concerning this application, Applicant requests 
Examiner to telephone the undersigned at the telephone number shown below. 

Please charge any additional fees or credit any overpayment to Deposit Account No. 
02-2666. 

Respectfully submitted, 

BLAKELY SOKOLOFF TAYLOR & ZAFMAN LLP 

QM a 21k 

Date: Jeffrey S. Schubert 

Reg. No. 43,098 

12400 Wilshire Blvd, Seventh Floor 
Los Angeles, California 90025- 1 026 
(512)330-0844 



BSTZ Docket No. 42390.P9670D 



9 



